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Introduction {#s1}
============

Heart-related illnesses are amongst the most important ones worldwide. Such illnesses include a wide variety of different heart-related problems such as cardiac ischemia, angina pectoris and acute coronary syndrome which all can increase the chance of getting acute myocardial infarction (AMI) ([@R1], [@R2]). Coronary diseases and specially the AMI are among the main reasons of death in Iran as the 2008 reports announce 33-38% of impact rate ([@R3]). Coronary diseases do also affect health, social, and economic domains of society ([@R4]).

Reducing the risk factors by reforming the patients' beliefs and concepts is known as an appropriate preventing solution. Patients have less treatment regimen adherence and do not easily match with their illness, treatments, and preventional programs in case they find false beliefs about their disease ([@R5]). Such beliefs are founded based on experience and other sources of information which the patient receives from the society or his relatives ([@R6]) as the disease-related information can be received from advanced health care providers (the official diagnosis and treatment systems) or the referential systems (family members, friends, and media) or even the computer-based sources ([@R7]).

Patients' beliefs are effective in their disability or lifestyle. Those who have more false beliefs about heart diseases have slower recovery pace and therefore, experience high levels of anxiety; as their mental and functional state may be affected too ([@R8], [@R9]).

The beliefs regarding the illness and treatment influence over the daily activities and can disturb the treatment regimen adherence. Therefore, it is needed to examine such phenomenon in full details while in case of the lack of any accurate tool, this purpose is inaccessible. There are numerous papers researching cardiac patients' beliefs about illness and treatment ([@R10]) but fewer ones presenting an appropriate exploratory tool. Appropriate, valid, and accurate tools are needed to evaluate patients' beliefs about illness and treatment.

Qualitative studies lead to receiving deep data, and by creating a reliable and valid tool from such data, the needs of the clients, and the needed interventions can be recognized more accurately. The researchers of this study started their research based on this fact to provide high-quality care, increase the life quality, and survival probability as the qualitative studies result in ([@R11]).

Methods {#s2}
=======

The Inductive-Sequential Mixed Methods Design was adopted to develop the questionnaire in this study which is a combination of a qualitative and a quantitative method. The two methods got mixed for data mixing ([@R12]). The data were transferred into SPSS software program, version 18.0 for Windows (α\<0.05).

Step one: qualitative study {#s2-0-1}
---------------------------

The patients' conception of illness and treatment was probed in two parts, including the literature and related tools review and field work (semi-structured interviews with cardiac patients) for the qualitative step. Many searches were done for clarifying the concept of beliefs about illness and treatment in literature review using keywords, such as beliefs, cardiac patients, tool design and psychometric tests were searched in google scholar, google, Science Direct and Pubmed databases. Finally, 17 papers were selected for the study. Textual content analysis was used for analyzing the papers. The data analysis process was started with careful papers studying. Afterward, a list of items for the final data check was prepared.

Fieldwork {#s2-0-2}
---------

The fieldwork step consisted of inviting the cardiac patients hospitalized in CCU or post-CCU wards or the ones referring to the academic heart clinics and hospitals of Zanjan University of Medical Sciences located in Zanjan province, Iran. Participants were selected on the basis of having stable medical conditions, gender, willingness for participation, and having enough communicative skills. The maximum variability for age, gender, educational level, living place, and illness duration was considered. The sampling was purposive. Detailed semi-structured interviews were used for the data gathering.

The interviews were recorded. The interview-guide questions like "would you please tell us how do you feel about the cardiac disease?", "what causes cardiac diseases in your opinion?", "what can make you better?" and "what can make your disease condition worse?" were asked. The next questions were asked by considering the early responses and interview guide. Probing questions like "what do you mean?" or "could you give more details" were designed, if needed. In the end, the participants were asked to state any missed detail or point, and subsequently, they were informed about the possibility of further interviews.

Face-to-face interviews in a quite room in CCU wards, post-CCU wards, or heart clinics lasting for 35-45 minutes were done. The data saturation appeared when the codes became repetitive, and no new category or subcategory was created after 20 interviews with the patients who had inclusion criteria. The data gathering was ended with two further interviews. Qualitative content analysis was used then for analyzing the data conventionally applying the Granheim and Lundman pattern ([@R13]).

The interviews were transcribed word by word right after the end of the talks at this stage. Units were formed initially during the data analysis. The whole transcribed text of each interview has been supposed to be an analyzing unit in this manuscript. The conceptual units were then created which all included the participants' statements regarding different aspects of the main concept. Coding was the next step in which, codes referring to a common concept were categorized in one group while the differences, similarities, and coordination made the subcategories in a steady comparison process. The concealed content and concepts of the data were selected as the main categories then.

Trustworthiness {#s2-0-3}
---------------

The data gathered in the qualitative step were carefully checked in order to fit the Guba & Lincoln criteria of credibility, dependability, confirmability, and transferability ([@R14]). Peer check and member check were used at this step. To validate the combination study investigator to deal with the threats of data collection in both qualitative and quantitative study we used different participants. Enough sample size capable of getting the data saturation was used in the qualitative step while a bigger size was used in the quantitative step for better validation.

Step two: quantitative studies {#s2-0-4}
------------------------------

Inductive (items extracted from participants' experiences) and deductive (codes extracted from the literature review) methods were used in the designing of the tool. Interview Codes include: Simplicity of treatment, lack of community due to illness and the impossibility of returning to life before illness. All the related and in-access tools were checked in the literature review in order not to lose any possible item. Literature review Codes include: Permanent consumption of medication, outcome of illness, physical deterioration of the underlying cause of the disease, and cause of the disease. The researcher prepared a draft of items according to the categories and sub-categories of "beliefs about illness and treatment" concept ([Table 1](#T1){ref-type="table"}).

###### A sample format for defining the items of the questionnaire.

  ----------------------------------------------------------------------------------------------------------------------------------------------- ------------------------------------------ ---------------------- ---------------------------------------------------------------
  Comments and experiences of the participants                                                                                                    Code                                       Construct              Item
  I shouldn't work anymore. No shopping and no commute. Being in society is dangerous for me. I feel like staying home.                           Feeling danger in society                  lifestyle              Cardiac patients should avoid being in society/social places.
  I know that nothing can be done for such a damaged heart. Medications help me a little. I have to go on to see what God will do.                The ineffectiveness of treatment methods   Prognosis              It is impossible to renew a damaged heart.
  My father also had a heart problem. I believe when it comes to inheritance, no matter what I could have done, I would develop such a disease.   No effect of preventative behaviors        Treatment efficiency   Heart diseases are hereditary and have no way to prevent.
  ----------------------------------------------------------------------------------------------------------------------------------------------- ------------------------------------------ ---------------------- ---------------------------------------------------------------

All the possible items were checked, and an item-pool was formed including 58 items. Each item was reviewed by the research team according to the research subject, and the final ones could be used in calculating the constructs. The formal, content, and construct validity was done at this stage.

Face validity {#s2-0-5}
-------------

The face validity was checked in both qualitative and quantitative methods. It is considered as a degree in which the questionnaire appears effective in terms of its stated aims qualitatively. Ten cardiac patients hospitalized in CCU or post-CCU wards or the ones referring to the heart clinics were asked to comment on difficulty, relevancy, and ambiguous levels in face-to-face interviews to check the face validity qualitatively. Afterward, the item impact method was applied to decrease or eliminate the inappropriate items and determine each item's importance as a quantitative method ([@R15]). Participants were asked to score a 5-point scale, from "with no importance" to "very important" in this study. The least point item impact was set to be 1.5.

Content validity {#s2-0-6}
----------------

Both qualitative and quantitative methods were used to check the content validity. Five cardiologists with sufficient working experience in the clinical and educational settings and four expert nurses with the experience of working at CCU and post-CCU wards were asked to comment on the grammar, wording, allocation, and scaling of the items. Two indices of CVI and CVR were used to check the content validity quantitatively.

Content Validity Ratio (CVR) {#s2-0-7}
----------------------------

Lawshe model was used to determine the CVR in this study ([@R16]). Ten subject experts (nursing faculty members with the working experience in clinical settings, tool making, and teaching cardiac nursing subjects) were asked to check the necessity of items according to a 3-point scale ( necessary to unnecessary). The results were compared with the scale of Lawshe table.

The minimum acceptable CVR is found to be 0.62 based on the Lawshe's table and 10 master experts' ideas ([@R16]). CVR strict was used in this study meaning that only the necessary options were kept in the CVR formula.

Content Validity Index (CVI) {#s2-0-8}
----------------------------

The CVI was promoted initially by Waltz and Bausell ([@R17]). Ten experts (the same people helped in CVR determination) were asked to check if each item fits in the Likert 4-point scale (from absolutely relevant to irrelevant).

In this study, the S-CVI was calculated. It was done to find which item needs to be reformed or eliminated, to know whether any further item is needed to completely cover the related aspect or not and to check that all the aspects of a construct are presented in a correct number of items or not. Then, it was decided to reform or to eliminate the item based on its CVI level. The items with a score of 0.7 or less were candidates for elimination.

Construct validity {#s2-0-9}
------------------

The construct validity is considered as a degree in determining the questionnaire's efficiency in the created constructs ([@R18], [@R19], [@R20]). KMO and Bartlett sphericity tests were used before extracting the components. The KMO value of 0.7 or higher was considered as the condition of sample size sufficiency in the content analysis ([@R21]). 550 samples were used in this study for the exploratory content analysis (EFA). The minimum factor loading for keeping each item has been set as 0.5 in this study.

Reliability {#s2-0-10}
-----------

The reliability of this study was checked using internal consistency and stability methods. The minimum value of 0.6 was considered for Cronbach's alpha ([@R22]). The Test-retest and Interclass Correlation Coefficient (ICC) were used to check the stability. The acceptable minimum for ICC was set at 0.4 ([@R23]).

Results {#s3}
=======

In this study 319 codes were extracted from the analyzing phase which formed 6 categories including prognosis, prevention, contexts, treatment efficiency, mentality and lifestyle as well as 9 sub-categories including understanding the danger, attitude toward disease, attitude toward treatment, society's culture, feeling hopeless, treatment regimen ignorance, self-curing, trying to survive and physical outcomes.

The early items' pool was formed with 58 items after the literature review. Initial codes were examined by the research team, and similar items were deleted. Eventually, the pool included 58 items. These 58 items were evaluated for formal (quantitative and qualitative) validity. Four items were reviewed in terms of qualitative and quantitative face validity, and 5 items that received the score of 1.5 or less in the face validity were eliminated. A 53-item questionnaire remained at the end. Then 2 items were reviewed in the content validity check and all the possible changes were applied. The quantitative survey of content validity was based on the CVR and CVI methods. Fourteen items were eliminated using CVR method. Three other items were also ignored after receiving a score of 0.71, 0.71 and 0.73, respectively, in the CVI method. The mean content validity score (S-CVI) for all the remaining items was equal to 0.92 in the next step.

A 36-item questionnaire based on 5-point Likert scale (4 for strongly agree and 0 for strongly disagree) was prepared from the exploratory content analysis phase. The total internal consistency was found to be 0.89 in the early reliability check. 3 items were removed in the internal consistency check of each item. EFA was used in the evaluation of the factor structure of the scale. Analyzing the main components was done by varimax rotation on the 33-item questionnaire. The KMO value of 0.7 or higher was considered as the condition of sample size sufficiency in the content analysis. The Bartlett test with the final value of 2560.2 was also considered as significant (p\<0.001), meaning that there was enough consistency among the items for factor analysis.

The KMO was obtained at 0.89. Meanwhile, Bartlett\'s test of sphericity at 7290.841 was significant at 0.0001 level and 525 degree of freedom (p=0.001).

Eigenvalues of above one and the scree plot were used to determine the number factors in the instrument. Answers with factor loadings equal to or above 0.4 were considered acceptable. In this stage, 3 items were removed. In this regard, six factors and 30 items with eigenvalues above one and loading level equal to or above 0.4 were extracted ([Table 2](#T2){ref-type="table"}). The scree plot also confirmed the existence of six factors ([Fig. 1](#F1){ref-type="fig"}). After that, the analysis was performed with these six factors as the foundation. The six-factor solution explained 51.7% of the total variance.

###### Results of EFA Using Rotated Component Matrix

  ---- ---------------------------------------------------------------------------------------- ----------- ------- ------- ------- ------- -------
  NO   Items                                                                                    Component                                   
  1    Heart-related problems at any age can shorten your life for sure.                        1           2       3       4       5       6
  2    It is important to avoid any factor resulting in angina or chest pain.                   0.694                                       
  3    It is impossible to renew a damaged heart.                                               0.502                                       
  4    It is important to be ready for a heart attack.                                          0.525                                       
  5    Heart attack is accompanied by chest pain.                                               0.502                                       
  6    Changes in lifestyle can decrease the rate of further heart attacks.                     0.504                                       
  7    Blood cholesterol control is not needed before aging.                                                0.569                           
  8    Diabetes treatment decreases the heart-related problems.                                             0.592                           
  9    Stress is of the main reasons for heart diseases.                                                    0.750                           
  10   Heart diseases are hereditary and have no way to prevent.                                                    0.548                   
  11   This disease is prevalent among men mostly.                                                                  0.602                   
  12   Continues use of drugs is worrying.                                                                          0.511                   
  13   There is no need for drugs in case the blood pressure is normal.                                                     0.622           
  14   Resting is the best treatment for heart diseases.                                                                    0.553           
  15   Death by heart disease is Divine destiny.                                                                            0.514           
  16   Heart attack weakens the heart wall and tears the heart rapidly.                                                             0.556   
  17   Heart is like a battery; more work, more exhaustion.                                                                         0.594   
  18   Heart diseases are mostly coming from the patients' lifestyle.                                                               0.654   
  19   Aging makes the heart weaker and farther from doing the right job.                                                           0.563   
  20   Heart disease has some limitations alongside but not much important problems.                                                0.562   
  21   Experiencing post-heart disease life is impossible.                                                                          0.600   
  22   Heart disease is part of body deterioration.                                                                                 0.567   
  23   Continues use of drugs is the only way for staying alive after getting heart problems.                                       0.513   
  24   Health literacy is important in heart-related problems prevention.                                                           0.522   
  25   The sudden incidence of heart problems increases the damages.                                                                0.517   
  26   Getting heart disease is like catching a cold. It's easy to deal with it.                                                    0.592   
  27   It is necessary to avoid any stress or mental pressure for a cardiac patient.                                                        0.509
  28   Unhealthy and abnormal food intake is harmful to a cardiac patient.                                                                  0.537
  29   Any kind of physical activity, even walking, is dangerous for a cardiac patient.                                                     0.581
  30   Cardiac patients should avoid being in society/social places.                                                                        0.608
  ---- ---------------------------------------------------------------------------------------- ----------- ------- ------- ------- ------- -------
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To evaluate the internal consistency, the Cronbach's alpha was calculated for each item and totally, which was 0.95. The test-retest method was used for probing the stability. The results showed that the scores of first and second tests were statistically significant (p\<0.001 and ICC=0.83), approving the repeatability of the subscales and the questionnaire besides showing high stability ([Table 3](#T3){ref-type="table"}).

###### Intraclass Correlation Coefficient and Cronbach's Alpha Values of six Factors

  -------- ------------------------- ------------------ ------------------ ------------------------------------
  factor   Subscale                  N                  Cronbach's Alpha   Intraclass Correlation Coefficient
  1        prognosis                 5 items (1-5)      0.76               0.77
  2        prevention                3 items (6-8)      0.83               0.85
  3        contexts                  3 items (9-11)     0.78               0.79
  4        treatment efficiency      3 items (12-14)    0.81               0.83
  5        mentality                 12 items (15-26)   0.89               0.89
  6        lifestyle                 4 items (27-30)    0.82               0.84
  Total    The whole questionnaire   30 items           0.83               0.85
  -------- ------------------------- ------------------ ------------------ ------------------------------------

The questionnaire included six subscales including prognosis, prevention, contexts, treatment efficiency, mentality, and lifestyle. The scoring scale in this questionnaire was based on the five-point Likert scale denoting strongly agree score with 4 to strongly disagree score with 1. The questions 1, 3, 10, 11, 12, 13, 15, 16, 21, 26, 29 and 30 are scored negatively. where the line cutting score is considered to be 48 meaning that reciving the score of 48 or less shows false beliefs and the higher scores indicate true beliefs about the disease and the treatment process.

Discussion {#s4}
==========

Each item showed a fair relationship with one of the subscales, and the structural validity degree of mean correlation seemed to be reasonable, as indicated by the load factor of each item. The statistically significant relationship between the subscales and total score of the questionnaire was observed ([@R25]).

The reliability of the scale was checked both by the internal consistency and retest methods, thus, strengthening the reliability test results. The results showed that the questionnaire has good internal consistency. However, further analysis on bigger scales may show stronger relationships. This questionnaire can assess the cardiac patients' beliefs about illness and treatment in all the six domains of prognosis, prevention, contexts, treatment efficiency, mentality, and lifestyle. Further surveys for using the questionnaire in bigger cultures and populations is needed.

Recognizing and treating the disease both have very important roles in promoting health-related behaviors ([@R26]). Patients' beliefs about cardiac diseases are crucial to appreciating the disease, following the treatment process and satisfaction from the process ([@R27]).

Questionnaires to assess specific beliefs and understanding in heart disease have also been developed and may be used in clinical settings to investigate patients' illness beliefs---for example, the York angina questionnaire ([@R28]) and the cardiac misconceptions scale ([@R29]).

Recognizing the patients' beliefs is an important aspect of caring permanence of cardiac disease sufferers. Reforming the beliefs and behaviors of mentioned patients by improving the skills, role behaving, and behavioral interventions for accommodating the patient and his family members with the cardiac disease ([@R30]). Recognizing the patients' beliefs gives the chance of exploring the situation from the patients' viewpoint. This psychological approach can be achieved by patients' own guidance throw their beliefs.

Conclusion {#s5}
==========

This questionnaire, which we recommend as a mini scale, can be used both in statistical and practical studies. It can be used in health systems as a scale for probing and examining the cardiac patients' beliefs about illness and treatment, and it can help for assessing each patient's educational needs. On the other hand, this scale can assess the true or false beliefs; therefore, it can be used for providing the appropriate intervention at the first, second and the third level of prevention based on client needs.

Within the clinical context, a consideration of both types of belief in patients will lead to the more patient-centered approach and are likely to lead to more effective management and patient care.

Screening the beliefs by the use of this tool leads the healthcare providers to select an appropriate intervention to change the patients' behaviors. In other words, recognizing the beliefs can result in designing more effective interventions by the policymakers and experiencing healthier lifestyle among the patients.
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